The clinical and immunological aspects of 16 children with the syndrome of hypogammaglobulinaemia associated with normal or increased IgM (the hyper IgM syndrome) and their responses to treatment are reviewed. Increased concentrations of IgM, neutropenia, and recurrent infections could usually be controlled by antimicrobial and intravenous immunoglobulin treatment. Together with the bacterial infections characteristic of hypogammaglobulinaemia, these patients often developed opportunistic infections, including Pneumocystis carinii pneumonia, often presenting in the first year of life. The occurrence of sclerosing cholangitis, neurological complications, and neutropenia may be a result of an underlying cell mediated immune deficiency, autoimmunity, or infection. Despite a high incidence of opportunistic infections, immunological investigations did not show any abnormality of T cell function. These findings are discussed in the light of the recent demonstration that the lack of expression of a T lymphocyte activation antigen is the molecular basis of the X linked form of the disorder. (Arch Dis Child 1994; 71: 150-152) 
Primary hypogammaglobulinaemia associated with normal or increased IgM ( the hyper IgM syndrome) was 
Methods
Sixteen children who presented to the Hospital for Sick Children, London and the 'Aghia Sophia' Children's Hospital between 1977 and 1991 with this syndrome are reviewed. Clinical, genetic, and immunological features and their response to treatment have been retrospectively studied. Four of these patients have been partially described previously: patients 1 and 27 and patients 12 and 13.8
Results

FAMILY HISTORIES
Fourteen of the 16 patients were boys and a family history of immunodeficiency or unexplained death in childhood was suggested in seven (table 1) . Of the 16 patients, two sets of children were siblings (patients 1 and 2 and 12 and 13) and the parents of patients 1 and 2 were first cousins.
CLINICAL FINDINGS
The age of presentation was between 1 month and 10 years (mean 2 years) (table 1). Table 1 gives the medical histories before diagnosis. Most patients had symptoms consistent with immunoglobulin deficiency, which included recurrent diarrhoea and vomiting, recurrent upper respiratory tract infections, otitis media, and failure to thrive. Seven children developed Pneumocystis carinii pneumonia; in six P carinii pneumonia was the presenting feature in the first year of life and two of these children went on to have a second episode. In addition, there was one case of cytomegalovirus pneumonitis.
Additional features more consistent with cell mediated immunodeficiency were seen in most patients. Severe This report significantly increases the docuAll patients received immunoglobulin replace-mented number of patients with this rare ment treatment, with a decrease in the disorder and highlights the underlying T cell frequency and severity of bacterial and viral immunodeficiency with the occurrence of infections. Opportunist infections, including opportunistic infections. Twelve of the 16 cryptococcal, P cariniipneumonia, and chronic patients have not previously been described. cryptosporidial infections, have occurred, The clinical descriptions of our patients add to however, although with no relation with either the spectrum of diseases found in this disorder2 intravenous immunoglobulin treatment or and emphasise the clinical evidence for a (4-7-14-8) (5-5-14-0) (30-13-0) (2 6-9 6) (4-2-12-0) (26-9 6) (30-9 0) (2-011-2) (4-2-12-0) (26-9 6) (60-16-0) (5-5-14-0) (2 6-9 6) (6-0-11 0) (4 2 ( 1 1) T lymphocyte deficiency which may underlie the hypogammaglobulinaemia. The molecular basis of the X linked form of hyper IgM has been shown to be due to abnormalities of a T lymphocyte activation molecule.5 6 Most patients presented with respiratory symptoms in the first year of life and later had bacterial and viral infections which were well controlled with intravenous immunoglobulin. Relatively high doses of intravenous immunoglobulin were often required to control symptoms, particularly the neutropenia commonly associated with the syndrome. The mechanism for an improvement in the neutrophil count may have been the modulation of an autoimmune process, but may also have been the result of preventing infections causing secondary neutropenia. This emphasises the importance of considering secondary phenomena when describing the immunophenotype of an immunodeficiency disorder, particularly those due to single gene defects. This is well illustrated in this disorder where the high concentrations of IgM can be shown to be secondary by the return of the IgM to normal or subnormal levels once infection has been controlled and prevented.
Infections such as P carinii, Cryptococcus neoformans, cryptosporidia, cytomegalovirus, and other viruses which are more characteristic of T lymphocyte deficiency were more prominent in this series than in previous reviews.2 9 As in other series, however, the outstanding laboratory abnormality in these patients was In addition to the overall high frequency of opportunistic infections, certain other clinically important findings deserve emphasis.
Features not previously described in association with this syndrome include sclerosing cholangitis (two deaths) and severe neurological disease, which was fatal in three patients.
The aetiology of hepatic and neurological disease may have been due to infection or an autoimmune process. The clinical feature which particularly emphasises the T lymphocyte deficiency in this disorder is P carinii pneumonia. P carinii pneumonia was a prominent finding with seven of 16 patients affected, six of whom had P carinii pneumonia on presentation. This point is particularly important in the differential diagnosis of infants presenting with interstitial pneumonia, most of whom are assumed to have congenital HIV infection or, less commonly considered, severe combined immunodeficiency. In two patients P carinii pneumonia recurred while receiving immunoglobulin replacement treatment, and all patients should receive long term P carinii pneumonia prophylaxis. Only seven other cases of hyper IgM have had documented P carinii pneumonia,2 all occurring in boys, suggesting that this is a feature of the X linked form of the disorder. 
